Three in-frame N-terminally different proteins are produced from the repressor locus of the Streptomyces bacteriophage phi C31.
The sequence of the repressor locus, c, of the Streptomyces temperate phage, phi C31, was shown previously to contain an open reading frame encoding a 74 kDa protein. Further analysis of the transcriptional and translational products of the c gene shows a more complex pattern of expression. A nest of three in-frame N-terminally different, C-terminally identical proteins of 74, 54 and 42 kDa were found to be expressed from a corresponding nest of transcripts. The repressor proteins were produced in Escherichia coli and the 42 kDa protein was purified, verified by N-terminal sequencing, and used to raise antibody. The antibody cross-reacted in Western blots with the 74, 54 and 42 kDa proteins expressed in E. coli and Streptomyces lividans and from Streptomyces coelicolor phi C31 lysogens. Analysis of transcription of the c gene by S1 mapping and primer extension showed that the nest of transcripts encoding the repressor protein were induced after heat treatment of the cts locus (Sinclair and Bibb, 1989; this paper). Correspondingly, all three of the repressor proteins were induced. In addition to a promoter, cp1, which lies upstream of the 74 kDa open reading frame, the c locus contained at least one internal promoter, cp2, which transcribes DNA encoding the 54 and 42 kDa proteins. Transcripts initiating from cp3 were observed in RNA preparations from S. lividans containing the c gene deleted for cp1 and cp2, but gene fusions using DNA which should contain any putative promoting activity from this region transcriptionally fused to the xylE gene showed very low levels of expression of catechol 2,3 dioxygenase in S. lividans. The 74 kDa protein was not necessary for super-infection immunity. Data described here and current knowledge of the nature of other 'dual start' genes suggest a model for the regulation of lysis versus lysogeny in phi C31.